During the boreal summer of 2015, a full-scale hydrokinetic turbine was deployed in the Kvichak river (Alaska), delivering electricity to the village of for the river, including quantifying the total energy dissipated by turbulence in the near wake. This wake dissipation is found to be almost as large as the energy extracted for electricity generation, even when the turbine is not operational.
Contents
deployments and settings is presented in Table 1 . Two sets of drifts were conducted: before and after turbine deployment.
144
The first set aimed to characterize the river in its undisturbed state. 
Coordinate Systems

184
A local coordinate system is defined (shown in Figure 1 ) for data organi- contained data only at z = −2.5m, corresponding to turbine hub-height.
202
Within each grid cell two data products are constructed: true Eulerian
203
velocities and pseudo-beam velocities, which will be used in the coming sec-
204
tions to define river mean-flow and turbulence parameters, respectively. u(x, y, z, t) = u GP S (x, y, t) + u Sig (x, y, z, t)
v(x, y, z, t) = v GP S (x, y, t) + v Sig (x, y, z, t) Table 2 : Pseudo-beam velocities based on instrument heading with respect to local coordinate system x-axis.
Pseudo-beam velocities 135
• < H x < 225
following sections.
249
At each grid cell, a non-uniform time-series of true Eulerian velocity com- After time-averaging the velocities, the horizontal velocity components un-
257
certainty within each grid cell, σ u , is defined as:
where σ u Sig is the horizontal velocity uncertainty from the Signature1000, 
262
Using the time-averaged velocity vector at each grid cell, velocity shear 263 is estimated by a centered finite difference scheme. A coarse vorticity is then 264 estimated using the estimated discrete shear in all three Cartesian directions.
265
The shear of the along-channel velocity component u in the x direction, and 266 its uncertainty are defined as:
Where i, j, and k represent each grid cell, u is the x-axis velocity compo-268 nent, and σ u is the velocity component uncertainty previously defined in Eq. noise-corrected pseudo-TI, pT I, is defined as: velocity.
293
The five-beam configuration of the Signature1000 allows for the estima-294 tion of five out of six Reynolds stresses [30] . Assuming zero-mean pitch and 295 roll within each grid cell, the noise corrected Reynolds stresses are defined 296 using the variance of the pseudo-beam velocity fluctuations as: along-channel turbulence intensity as:
Both the along-channel turbulence intensity and the along-channel TKE 303 will be used here as a measure of how the turbulence is increasing and how
304
is it evolving downstream of the turbine.
305
The turbulent kinetic energy dissipation rate is estimated through the to the TKE dissipation rate by:
where C 
where σ Dcomp corresponds to the standard deviation of the compensated struc-329 ture function in the r range used for the computations. line shown in Figure 4b , show the sharp decrease in velocity at hub-height.
471
Closer to the turbine, at x = 2 m, the velocity vertical profile shows the 
478
In what follows, the along-channel TKE (u 2 ) is used to study the wake 479 evolution instead of turbulence intensity, since it provides information about 480 the turbulence evolution rather than a ratio to the mean flow.
481
Longitudinal profiles of hub-height velocity (U ), along-channel TKE (u 2 ), and TKE dissipation rate (ε), are presented in Figure 15 . In these plots, the downstream of the turbine a rapid along-channel TKE decrease is observed.
503
TKE increases again along the starboard streamline around x = 15m, which increasing. This region is followed by a near wake up to about x = 10 m,
515
where velocity continues to decrease followed by a small amount of recov-516 ery, while TKE decreases constantly, and TKE dissipation rate reaches its and it is of less magnitude than for the operational turbine condition. These is generated, an increase in TKE dissipation rate is observed in the wake 559 of RivGen. Thus, the river is loosing additional energy through the turbine 560 wake. Here, a volumetric TKE dissipation rate is calculated by multiplying 561 the TKE dissipation rate, ε, by the water density, ρ, and then integrated 562 over the river volume (V ) to obtain the rate at which energy is being loss to 
593
The two-rotor wake signal is observed through the measurements in horizon- 
612
The TKE dissipation rate parameter allows for the estimation of total 
617
This study provides the first comprehensive data set of a full-scale cross- All data sets produced for this paper are available in the US Department
626
of Energy Marine and Hydrokinetic Energy data repository website 2 .
627
Since there are no stream flow gauges available in the Kvichak river, the 641 steady state assumption is tested using velocity measurements taken up- 
